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Foreword

New information and communication technologies are converging
on the workplace so dramatically that the "old economy" is truly
transforming into a "new economy." According to the International
Labour Organization (ILO), these changes are transforming the
world of work. "The creation and loss of jobs, the content and
quality of work, the location of work, the nature of the employment
contract, the skills required and how they can be obtained, the
organization of work, and the functioning and effectiveness of worker
and employer organizations all are affected by the emerging era of
digital globalization."'

The diffusion of these new technologies, however, must be balanced
so as not to widen the current division between digital "haves" and
"have-nots" in an increasingly small world. If people are unable to
navigate in cyberspace, the information gap will continue to grow,
and new chasms of unequal opportunities will further divide an
already alienated world. Increasing the participation in information
technology (IT) skills training of underrepresented groups, such as
low income people, minorities, older workers, and women, requires
increasing linkages with these groups, cncouraging them to seek
technical education, and developing support networks.

Without education and skills training, these digital have-nots will be
left behind in the developing knowledge economy that increasingly
relies on knowledge workers, or "knowledge technologists" as Peter
Drucker calls them. These knowledge technologists (e.g., computer
technicians, software designers, analysts in clinical labs, manufactur-
ing technicians, paralegals) "usually spend far more time working
with their hands than with their brains" but their "work is based on a
substantial amount of theoretical knowledge which can be acquired
only through formal education, not through an apprenticeship."2
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However, there is a limit, set deep in our education and training
systems, to the speed with which new skills can be acquired and old
ones abandoned, the pace at which new technologies can be absorbed
and applied efficiently. This speed can be increased with systems that
reeducate, retrain, and do all that is possible to avoid the obsolescence
and underutilization of human resources. However, to put such
systems in place and administer them properly, labor, business, and
government must work together. Education and training at all levels
and at all stages of life must become a priority for all of society.

Responding to the challenges of this new era, the National Policy
Association (NPA) initiated a workforce development project called
"Crossing the Digital Divide to Digital Economic Opportunity."
The project will identify ways to raise the technical skills of the
workforce, from those in the higher end IT sector to those in the
lower skills segment. To accomplish this, NPA formed the Digital
Economic Opportunity Committee (DEOC), a business, labor, and
education group comprising 15 members.

The committee currently includes the National Alliance of Business;
General Electric Company; Verizon Communications; 3M; Lucent
Technologies; ExxonMobil; Department for Professional Employees,
AFL-CIO; Communications Workers of America (CWA); United
Food and Commercial Workers International Union; American
Federation of Teachers; International Federation of Professional and
Technological Engineers; the Writers Guild of America, East; the
National Education Association; Montgomery College (Maryland);
and the Graduate School, U.S. Department of Agriculture (USDA).
Technical support and advice are also provided by the American
Society for Training and Development and the Federal Reserve Bank
of Kansas City's Center for the Study of Rural America. These organi-
zations have approximately 10 million employees and/or union
members.

The first step for this business-labor-education partnership is to
define and assess the scope of the issue clearly. Some claim that the
digital divide is projected to close this decade; others dispute these
findings. A priority task for the DEOC is to reach consensus on the
true state of the divide.



Second, the DEOC must clarify the specific skills and knowledge that
workers will require in a rapidly changing business and technological
environment. Simply providing workers with access to the Internet
and training them to be comfortable on it will not adequately prepare
them for the digital age. While the skills that industry needs can be
produced through short-term, intensive training programs, such
programs may not provide workers with essential technological
knowledge or with problem-solving skills. Without such a founda-
tion, workers' specific technical skills will quickly become obsolete.

The committee will then extend its review beyond basic Internet
usage. Planning for the development of technical skills requires
greater awareness of the future direction of technology. This is a
particularly challenging proposition given the short product life
cycles in IT.

After validating the facts, the DEOC will determine the social,
political, corporate, and labor-management initiatives that are needed
to address the problem and will publish its recommendations. The
challenge will be to create awareness and a sense of urgency within
labor-management-education communities so that they will initiate
prompt action to solve the problems of workforce development and
technical training to ensure a skilled, competitive workforce.

NPA and the DEOC wish to thank the Federal Mediation and
Conciliation Service for providing partial funding to support this
effort.

Ralph P. Craviso
Vice President,

Workforce Effectiveness

Lucent Technologies Human
Resources

DEOC Co-Chairman

Jack Golodner
President Emeritus

Dept. for Professional Employees,

AFL-CIO
DEOC Co-Chairman

vii



Introduction

In the emerging information society, what we earn depends on what
we learn. Access to technology and training in the skills to use it are
thus critical components of economic survival. However, there is a
digital dividedefined as a chasm between those with access to
technology and training, particularly workplace information technol-
ogy (IT) skills, and
those withoutthat
threatens the economic
prosperity of U.S.
workers and the
competitiveness of the
United States. Closing
this gap in access to , '
technology and train- A -

4 1

ing is a problem that
businesses, unions,
government, and
communities must
tackle together.

The ability to go online, search for information, use word processing
and spreadsheet programs, and communicate electronically is a
prerequisite for many jobs. With employers increasingly seeking these
skills, the next generation of workers will be seriously disadvantaged
if they are not experienced IT users. If left unattended, this digital
divide in technical skills will become an impenetrable barrier, not
only to quality jobs but also to educational opportunities and to
information that all Americans will need to be successful in the
workplace.

1



Digitization
Like past major waves of technological innovation, today's IT revolu-
tion is changing the nature of virtually all economic activities. While
we have endured the problems of change in the past, this revolution
has brought on a new intensity of change unlike any others. The
pervasive use of digital technologies will be a driving force for pro-
ductivity and efficiency increases as well as wage growth in the new
economy, particularly in the low technology sector. "Digitization" in
the 21st century promises economic benefits of the magnitude
brought by mechanization in the 20th century. Thus, fostering the

growth of the digital
economy needs to be one
of the foundations of

lit economic policy for the
new millennium. New
visions are needed for this

19 '
n
(' new era.

Americans must have the
necessary skills for em-
ployability in a society
that increasingly relies on
computers and the
Internet to deliver infor-

mation and enhance communication. The U.S. economy demands
highly skilled, well-educated workers. Ensuring that workers have
access to digital technology tools is vital to produce a technology-
literate labor force that will enable the United States to continue to
lead in the global economy.

The Digital Divide
Computer ownership and Internet access in this country are growing,
with almost half of U.S. households now owning computers and
most of those having Internet access. Nevertheless, even though more
and more Americans are connected to the World Wide Web, there is
evidence that the digital divide between certain racial and ethnic
groups and between regions of the country persists and in many cases
is widening. For example, as a group, all is not well for African



Americans, Hispanics, and persons with disabilities or for members of
lower income households in rural and inner city communities.

There is much discussion about bridging this digital divide by in-
creasing access to computers and the Internet; however, the concern
in this report is with another digital disparity. Our concern is with
the gap in technology skills required by workers to be successful in
the workplace.

Upgrading Information Technology Skills
The most effective way to reduce digital disparities is to improve the
education and training of the existing workforce. Concerns about the
high cost of employee turnover, skill shortages, and the growing
numbers of baby boomer retirees have catalyzed an increasing num-
ber of those with a stake in workforce development efforts (business,
labor, education, government, and community). Because of the acute
need for skilled workers, people previously overlooked are being
trained to be IT workers.

According to the AFL-CIO's Economic Policy Paper, The Internet and
LaborRiding the Wave!, bridging the digital divide between infor-
mation "haves" and "have-nots" requires "more than putting comput-
ers and the Internet into schools and libraries, or even into people's
homes. It is essential that we give adults the skills they need to use IT
and compete for good jobs in the Internet economy. Achieving this
goal, in the end, may be our most difficult challenge."'

Mark Drabenstott, Vice President and Director of the Center for the
Study of Rural America, Federal Reserve Bank of Kansas City, states:
"To tap new digital economies will be a good starting point to meet
the challenges of rural America because such technologies offer the
best hope of closing the distances that have historically left rural
communities behind in the nation's economic race." But, according
to Drabenstott, whether rural communities can capture more of the
digital age in the 21st century is a big wildcard in rural America's
future. "Digital technology clearly has the potential to open up new
vistas in rural places, but making that dream a reality will not be
easy.

In this era, any discussion of how to upgrade IT skills for the entire

rg



workforce must address the skills gap issue. Into the Future is a report
prepared for the American Society for Training and Development and
National Governors Association (ASTD/NGA) Commission on
Technology and Adult Learning. The report states: "We all have a
skills gap, all the time."' As "new knowledge is created at a rate faster
than workers can learn it, a shortage results, no matter what the
subject matter. The skills gap is a ubiquitous characteristic of life in
the future we envision because everyone will have needs for new
technology (and other) skills. Creating support for lifelong learning
in a variety of forms is imperative to successfully addressing this fact."

NPA's Response to the Challenges
In response to these challenges to America's continuing competitive-
ness, productivity, and workforce employability, the National Policy
Association (NPA) formed the Digital Economic Opportunity
Committee (DEOC). This joint business-labor-education group
comprises organizations that have approximately 10 million employ-
ees and/or union members. A list of members is included at the end
of this report. The DEOC's purpose is to help expand the digital
workforce by identifying ways to broaden the base of workers with
technical skills and also to raise the technical skills of the existing
workforce, including those in the higher end IT sector as well as
those with lower level skills.6

The DEOC's Goals
Through committee meetings, conferences, and publications over an
18-month period, the DEOC will make recommendations on
mechanisms for businesses and unions, acting alone or in partnership
with education systems, governments, and other stakeholders, to:

1. Assess workforce training needs involving information technolo-
gies, develop curricula, train current or prospective employees,
and help employees gain experience in applying the technical
skills they have acquired through training.

2. Expand resources for employees to participate in training pro-
grams through scholarships, low interest loans, or time off for

f. g



employees who are participating in training.

3. Tap into nontraditional labor pools, including older workers,
minorities, women, and recent college graduates trained in non-
IT disciplines.

4. Fund and support programs to relieve pressure on postsecondary
workforce development teaching infrastructures. This would
include the development of strategies to recruit faculty, retain
them, and maintain their current skills.

5. Encourage technical workers to become involved in local school
systems by providing time off during working hours to teach,

mentor, or work with students.

6. Increase on-the-job training (OJT) and form industry-union-
education-community partnerships to expand workforce develop-
ment and training at all levels.

7. Join together to help underrepresented groups, especially in low
income and rural communities, to overcome entry barriers to
good paying jobs, including those in IT labor markets.

If the gap in access to technology, including workplace IT skills, is
not closed, the hope that the Information Age will bring general
economic advancement and broad-based social progress will give way
to a future in which social and economic divisions grow deeper.

Realizing the promise of new technology will take a concerted effort
at all levels, from Washington to the grassroots. The DEOC intends
to make a significant contribution in turning the digital divide into

digital economic opportunity for:

Current workers who lack required skills to do today's jobs

Prospective workers who have not been included traditionally or
have been underrepresented in the IT workforce

Future workers who come directly from the educational system

1 3



The 21st Century Labor Problem

U.S. Secretary of Labor Elaine L. Chao has described America's 21st
century labor problem as one in which yesterday's skills will not fuel
tomorrow's economy. "The American workforce needs to keep up, to
move faster, to introduce new 'nontraditional' employees into the
workforce, and to meet this challenge head-on."'

The challenge of keeping up, moving faster, and tapping nontradi-
tional employees is made more difficult because many of these
current and potential employees are also members of the information
have-nots who have been left on the other side of the digital divide.
They do not own or know how to use computers and do not have
access to the vast information resources of the Internet. Because of
this technology gap, they require the most attention and effort to be
prepared for new economy jobs.

Who Are Today's Information Have-Nots
To fully appreciate the dimensions of the IT skills gap, it is useful to
understand who are today's information have-nots. The U.S. Depart-
ment of Commerce's National Telecommunications and Information
Administration (NTIA) has been documenting the digital divide in
America since the mid-1990s. In its October 2000 report, Falling
Through the Net: Toward Digital Inclusion, NTIA updated its earlier
examination of the digital divide by looking at households and
individuals with computers and Internet connections.' In this report,
NTIA for the first time also included persons with disabilities.

The good news is that, as of August 2000, the level of digital inclu-
sion has increased rapidly since last reported in December 1998.
About one-half of all households now own computers, and most of
these have access to the Internet. Regardless of income, education,

Yesterday's skills will
not fuel tomorrow's
economy.

Secretary of Labor Chao

Digital inclusion has
increased rapidly
since 1998.

NTIA



race or ethnicity, location, age, or gender,
groups that have traditionally been digital
have-nots are now making dramatic gains.
The U.S. Department of Education re-

, ported more good news: 98 percent of all
public schools in the United States were
connected to the Internet by Fall 2000. In
addition, there were virtually no differences
in access by school characteristics (e.g., size,
income level, location).9

The bad news, according to the NTIA report, is that the digital
divide remains or has expanded slightly in some cases. The report
points out that "noticeable divides still exist between those with
different levels of income and education, different racial and ethnic
groups, old and young, single- and dual-parent families, and those
with and without disabilities."

Within the context of this digital divide, the DEOC's challenge is to
look at the Information Age skills gap cited by Secretary Chao,
determine its extent, and recommend how best to close it.

Information Technology Workers Defined
The DEOC first had to determine who is an "IT worker." To develop
a definition, the DEOC drew upon the findings of other organiza-
tions.

The 21st Century Workforce Commissioe and the Information
Technology Association of America (ITAA)" have adopted the eight
IT career clusters defined by the NorthWest Center for Emerging
Technologies (NWCET) to categorize an IT worker. These clusters,
which were established following extensive industry review and
validation by NWCET, identify what IT professionals do in these
categories:

Database development and administration

Digital media

Enterprise systems analysis and integration



Network design and administration

Programming/software engineering

Technical support

Technical writing

Web development and administration

The chart on page 17 describes the skills needed for each of these job
categories.

Beyond this definition, the Workforce Commission also noted that
there are workers whose jobs are "IT-enabled." That is, they are
workers who use computers to perform their job functions, such as
word processing, surfing the Internet for information, or diagnosing a
machine malfunction.

The view that all work requires IT skills at some level was presented
by Joyce Malyn-Smith of the Education Development Center (EDC)
at the Committee's June 27 conference in Boston, Massachusetts.'2
The EDC Pathway Pipeline learning model describes a hierarchy of
IT knowledge needed for living, learning, and work, with the
NWCET-defined IT clusters resting on top. The model identifies the
IT skills needed to perform all work, leading to the notion that all
work has an IT component.

Because the employees and union members represented by the
DEOC encompass both groups of IT workers, this report has
adopted a broad definition of an IT worker. The DEOC's definition
of an IT worker encompasses both the IT professional as defined by
NWCET and the less technical IT-enabled worker, who might be
called a knowledge worker or knowledge technologist. In effect,
virtually every worker in the new economy is an IT worker.

IT Skills Gap
Whether there is a shortage of IT workers has prompted considerable
discussion as well as continuing debate about whether there is a need
to import more foreign IT workers through the federal government's
H 1-B visa program. DEOC members, however, view the issue as a

Virtually every worker
in the new economy
is an IT worker.

17
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There is a skills
shortage, not a

worker shortage.

skills gap, not a worker shortage. What we lack is enough workers
with the right skills.

The Committee believes the appropriate response to this skills gap, to
be discussed later, is two-fold:

Upgrading existing worker skills through training

Expanding the number of skilled workers by improving the
education system and by seeking workers from labor pools not
traditionally found in the IT workforce (women, minorities,
people with disabilities, and seniors) and from underrepresented
communities (rural, inner city, and low income)

Training Existing Workers
In this and two future publications, the DEOC will address a number
of issues plaguing the adult education system that make it difficult to
fully meet the lifelong learning needs of adult workers. This publica-
tion, however, focuses primarily on the system to upgrade existing
worker skills, including basic training needs, capacity, funding, and
responsibility for training. The DEOC's second planned publication
will explore expanding the workforce by tapping nontraditional labor
pools and underrepresented communities.

Many adult workers who need to develop or upgrade their IT skills to
succeed in the new economy have a fundamental problem: they lack
adequate literacy. Because today's knowledge workers must rely more
on their brains as well as their hands, the 21st Century Workforce
Commission found that workers need a "21st Century Literacy" to
successfully compete. This literacy is defined as the ability to read,
write, and compute with competence; to think analytically; to adapt
to change; to work in teams; and to use technology.

The magnitude of the literacy problem is illustrated in a study issued
by the Massachusetts Institute for a New Commonwealth (MassINC)
in January 2001.13 It found that 1.1 million of the 3.2 million adults
in the Massachusetts labor force lacked the basic reading, writing,
math, language, and analytical abilities necessary in the typical
modern workplace.

X17



The American Management Association (AMA) conducted a national
survey on workforce testing of its members and client companies in
January 2001 and had similar findings.14 Slightly more than one third
of job applicants (34.1 percent) nationally who were tested in basic
skills lacked sufficient skills for the positions they sought. AMA's
survey defined basic skills as "functional workplace literacy, i.e., the

ability to read instructions, write reports, and/or do arithmetic at a
level adequate to perform common workplace tasks."

The MassINC report highlights a related problem. The Massachu-
setts Department of Education's Adult Basic Education (ABE) system

in place today does not adequately meet adult workers' needs. (ABE
provides basic literacy, General Equivalency Diploma high school
credentials, and English for Speakers of Other Languages.) According
to the report, ABE is meeting language and education credential
challenges, but the system is overwhelmed. Less than six percent of
those adults whose skills deficits could be addressed are being
reached. Of course, the ABE system only serves those adults who are
candidates for ABE instruction. It does not serve those who need to
upgrade skills to meet the new literacy challenge.

Another important issue is the uncertain nature of investment and
financing for training programs. Many training efforts are funded as
discrete programs with specific funding levels and time frames to
address targeted needs. Once the funding is consumed and the
purposes met, the program ends. There also is the uncertainty that
comes with pursuing competitively awarded funds. The Department
of Labor's H1-B technical skills training grant program is a good
example. In fact, the F11-B notice that announced the availability of
funds carries the caveat that "grant awards will be made only to the
extent that funds are available." Another problem is that some re-
sources are easily subject to change in focus and budgets. For ex-
ample, many private philanthropic foundations changed their focus
for donations in the aftermath of the September 11, 2001, terrorist
attacks to reflect the new needs and reduced revenues. Company-
sponsored training programs, where commitments are reduced when
revenues decline, are yet another example.

One third of job
applicants lack
necessary
basic skills.

-AMA

11



12

Old economy
approaches to

workforce training are
not working as well

for the new economy.

Spending on
employer-provided

training fell from
2 percent of payroll

in 1998 to 1.8 percent
in 1999.

-ASTD

Changing Commitments to Training
Many adult information have-nots lack the opportunities and skills to
fully participate in the new economy and will be left even further
behind without concerted action. Many lack fundamental informa-
tion age skills, ranging from basic literacy to basic computer and
Internet skills. The DEOC believes that the adult learning systems in
place today are inadequate to meet the need for skilled workers.
Because of rapid changes in technology, the need for skilled workers,
and the inability to access training, there is both a requirement and a
joint responsibility for every sector of the economy to address this
problem in a new fashion.

It is becoming clear that old economy approaches to workforce
training are not working as well in the new economy. The degree to
which workers spend their entire careers in one company has dimin-
ished considerably. The growth of small and mid-sized companies has
led to an increasing number of firms that cannot, or do not, train in-
house due to limited financial, institutional, and informational
capacity. According to the Progressive Policy Institute, firms are too
busy with operations to develop training systems, especially for new
or dislocated workers, and often firms lack information about their
employee training needs. The result is that in times of skilled worker
shortages, there is increased competition among companies for skilled
workers. With today's high workforce mobility, there is growing
reluctance on the part of companies to invest in training workers who
may well leave for a competitor.°

In its 2001 State of the Industry Report, ASTD found that spending on
employer-provided training fell from 2 percent of payroll in 1998 to
1.8 percent in 1999.16 General cost cutting, plus an inability to show
the value of training investment, resulted in the decline in some
cases. In others, the decrease was due to cost savings from a reduction
in outsourcing. There was also a drop in training hours per employee.

In addition, growing numbers of workers are self-employed or work
for companies on a contract/contingent basis. Here again, firms are
reluctant to fund training for this type of worker. Complicating these
changing realities is the fact that the rapid advances in technology
may make what a worker learns today useless tomorrow, so that
training dollars spent may have only limited benefits. These issues



point to the need for new approaches to workforce development and
worker training.

The responsibility for workforce development in the new economy
now rests upon a larger group of stakeholders. The players include
not only the business and labor community but also government,
educational, and nonprofit institutions. The 21st Century Workforce
Commission concluded that to be successful, today's workforce
development programs need working partnerships and local leader-
ship.

The next section presents the DEOC's preliminary vision and recom-
mendations for change to meet the IT workforce skill needs of the
new economy.

13



Solutions for Building

a Digital Workforce

To assess the skills gap and develop possible solutions, the DEOC has
convened a series of meetings and regional conferences. These have
provided discussion forums where the DEOC members identified
and examined relevant issues and developed potential solutions in the
form of recommendations.

The first of three one-day regional DEOC conferences, held in
Boston, Massachusetts, on June 27, 2001, was designed to explore
the hurdles and challenges to upgrading the IT skills of incumbent
workers and to identify examples of successful IT workforce develop-
ment programs. The conference included a keynote address and four
panel discussions, which are summarized in an appendix to this
report.

From that conference and DEOC meetings to date, the DEOC has
begun to shape its vision of a new era where lifelong learning be-
comes a routine part of life. To date, the recommendations focus on
ways to improve the adult learning system and the need for training
and education in basic literacy skills.

What Skills Are Needed
Before addressing methods for workers to acquire IT skills, the
DEOC first explored the skills workers need to perform in the new
Information Age economy. The DEOC views the skills gap issue
from two perspectives. At one level are current workers who have
been performing old economy jobs and who need to acquire basic
workplace literacy skills to perform even IT-enabled jobs. These
include the ability to read, write, and compute with competence;

21
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think analytically; adapt to change; work in teams; and use technol-
ogy. There is a subset of this group of workers that also needs basic
language skills and educational credentials (i.e., high school diploma
or equivalent).

At another level is the gap in skills needed by workers to perform
technical and professional IT jobs. The ITAA study of the IT
workforce, When Can You Start?, points out that skills make the
difference in IT employment and that there are numerous paths to an
IT job. The study found that while 4-year college degrees were still
preferred for most job categories, there are alternate paths for some
jobs. Prior experience is a pathway to job entry for many IT jobs.
While this appears contradictory, the study says that it is not. This is
because many of the skills needed are transferable from other work
experiences and education. For example, prior experience in jobs that
involve problem solving and customer interface can provide the skills
needed to enter the technical support field. Experience to enter an
enterprise systems integration position may be obtained from a broad
background in areas like banking, telecommunications, or defense,
while people with commercial art or filmmaking experience may be
able to enter the digital media field. The training required for ad-
vancement can vary from OJT to advanced degrees.

The following chart, developed from information in the study,
summarizes the skill sets needed for each IT job category. The chart
also lists the principal paths to job entry and for job advancement.
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NWCET
IT JOB CATEGORIES

IT JOB SKILLS

SKILLS NEEDED

NEEDS
PATHS TO

JOB ENTRY

PATHS TO

JOB ADVANCEMENT

Technical Support Troubleshooting
Requirements analysis

Prior experience Informal, formal & OJT
training

Customer service Technical school
Installation & configuration
Systems monitoring
Diagnostics
Testing
Documentation

Database Development Needs analysis Prior experience OJT

& Administration Database design & modeling 4-year college 4-year college

User interface development Informal training

Object creation & related
implementation

Technical school

Monitoring & testing
Security & maintenance

Programming/ Architecture & design creation Prior experience OJT

Software Engineering Customer requirements analysis 4-year college 4-year college

Program writing
Testing

Web Development or Customer requirements analysis Prior experience OJT

Administration Site architecture development Community college Technical school

Screen layout & design
Application development & maintenance
Quality assurance

Network Design/ Requirements analysis Prior experience OJT

Administration Network design Technical school Technical school

Process Certification
Protocol & hardware planning & integra-
tion
Performance evaluation & load balancing
Information security planning & imple-
mentation
System monitoring & reporting
Maintenance

Technical Writing Writing, editing & publishing technical
documents

4-year college
Prior experience

4-year college
Community college
OJT

Enterprise Systems Requirements & business model analysis Prior general experience OJT
Integration Product assessment Informal training Informal training

Cost-benefit analysis 4-year college
Development of technology modernization
plans
Program management

Digital Media Customer requirements analysis Prior general experience Technical school

Prototype & simulation development Technical school OJT
Script & content building 4-year college

Testing
Documentation

1
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"...life is no longer
segmented into hours
or years allocated for

school and work."
21st Century

Workforce Commission

Defining a Lifelong Learning System
The 21st Century Workforce Commission sums up the current
lifelong learning environment well when it says "life is no longer
segmented into hours or years allocated for school and work. Those
distinctions are now blurredschooling continues in the workplace
and beyond."17 Because of this phenomenon, stakeholders must find
and put in place improved ways of providing lifelong learning.

In its final publication, the DEOC will define its vision of an ideal
lifelong learning system and identify examples of existing workforce
development systems and efforts, including many business and labor
partnerships, that it considers worthy of replication. For now, it has
identified the following characteristics of an ideal lifelong learning
system.

1. The ideal system needs to have permanency, continu-
ity, and financial sustainability. It needs to have long-term
financial support that is free from the vagaries of short-term
government and corporate budgets and policy changes. As a
report by the Jobs for the Future for Workforce Innovation
Networks points out, a major challenge with "the publicly
funded system for finding employees and for training potential

Alliance for Employee Growth
and Development, Inc.

This highly successful national labor-management train-
ing and development effort began in 1986 and has
served more than 150,000 participants. Its mission is to
support individual worker efforts to develop career and
personal growth and enhance employability through
continuous learning. CWA, International Brotherhood of
Electrical Workers, AT&T, Avaya, and Lucent Technolo-
gies all jointly support the Alliance. It provides for both
on- and off-time training, has union participation in train-
ing design and planning, and allows laid-off employees to
participate. Resources for the Alliance are provided
through the collective bargaining agreements.

BEST COPY AVAILABLE



and existing workers is its inflexibility, the 'politics' and Byzan-
tine rules that govern

Two good examples of labor-management workforce develop-
ment partnerships are the Alliance for Employee Growth and
Development, Inc., a national cooperative labor-management
venture, and the Canadian United Food and Commercial
Workers Training Centre. Both have been in existence for more
than 15 years and are funded through the collective bargaining
process.

UFCW Training Centre in Winnipeg,
Canada

This union-sponsored training center, begun in 1986, is
funded by the Training Trust Fund, which is supported by
worker wages and through collective bargaining. A part-
nership of 55 companies, colleges, and government is
involved with the center. The center also benefits smaller
companies that cannot afford to have in-house training
programs.

Another long-term example is the Graduate School, U.S.
Department of Agriculture (USDA), which trains 150,000
students per year on a budget funded only through tuition and
fees. While it is associated with the USDA, it does not receive
any appropriated federal funds.

The Graduate School, USDA

The Graduate School, USDA, was established in 1921 by
the Secretary of Agriculture to provide career advance-
ment opportunities for working adults in the public service
sector. Annually it offers more than 1,500 courses na-
tionwide to 150,000 students. It is a self-sustaining,
independent organization that funds its entire budget
(currently $60 million/year) from tuition and fees.

n EST COPY AVAILABLE
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2. Recognizing that adult learners have unique issues and road-
blocks to learning, such as the fear of failure and limited time
available, a variety of training methods need to be used,
including e-learning, to maximize adult learning.

E-learning today is much more than web-based instruction and
distance learning. In its recent report ("A Vision of E-Learning
for America's Workforce"), the ASTD-NGA Commission on
Technology and Adult Learning defines e-learning broadly as
"instructional content or learning experiences delivered or
enabled by electronic technology." It includes computer-based
CD-ROM instruction, videoconferencing, satellite downlinks,
interactive TV lectures, virtual educational networks and more.
The authors also believe "that e-learning will play a vitally
important role in equipping workers with the skills they need
to succeed in the 21st-century digital economy."'9

3. With employees now taking more direct responsibility for their
lifelong learning needs, a variety of resources should be
made available to help employees obtain the training they
need. These could include direct or indirect assistance such as
paid time off and tuition grants. For example, the State of New
Hampshire provides training accounts of $6,250 to individual
workers as a component of its federally funded high tech
workforce development program.

4. Skill standards are critical for identifying skills needs
that are to be addressed in a workforce development program,
whether it targets lower or higher skilled IT workers. This is
because the rapid growth in technology will continuously create
a skills gap for all workers. Organizations such as the EDC and
NWCET have developed standards that can be useful to such
efforts.

EDC's Pathway Pipeline Model identifies 16 separate skill and
knowledge standards that need to be learned in the K-12
education system for students to be IT-functional in the work-
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place. These standards include understanding technology in
society, using a computer and basic software programs, per-
forming basic hardware installations and configurations, and
soft skills (self-management, teamwork, and communication
skills). 20 Many of today's workers, particularly the baby
boomers, completed the K-12 system before these subjects
became commonplace and now find themselves at a disadvan-
tage because they haven't learned them. This is just as funda-
mental a problem as the need for basic literacy skills.

NWCET has developed skill standards for its eight IT profes-
sional career clusters. In NWCET's words, these nationally
recognized "skill standards establish the agreed-upon, industry-
identified knowledge, skills, and abilities required to succeed in
the workplace. Skill standards provide benchmarks of skill and
performance attainment that are behavioral and measurable."2'

NWCET identifies several ways in which using competency-
based skill standards can help to close the skills gap.

They serve as a means of communicating workplace perfor-
mance expectations among businesses, workers, educators,
students, and government.

They can help educators align education programs to workplace
needs and provide certifying credentials that ensure employabil-
ity. National recognition of the standards provides for common
acceptance of the certifications and thus portability.

They can link industry expectations with education offered to
students. Students know what they must be able to do to meet
the qualifications of the industry they wish to pursue.

Skill standards have important benefits:

Communicate performance expectations.

Align education programs to workplace needs.

Link industry expectations and students.

yea
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5. The workforce development programs that were presented and
discussed at the Boston conference shared many of the preced-
ing characteristics, but all made clear that partnerships are
essential to the effective planning and implementation
of any program. Partnerships that are successful in imple-
menting their strategies and programs have gathered and
involved all of the necessary stakeholders (business, labor,
education, government, community) and have established
positive relationships and communications. In a research article
published in the June 2001 Monthly Labor Review, Margaret
Hilton of the National Academy of Sciences suggests forming
regional training consortia among businesses, workers, unions,
and educational institutions. Such efforts would provide a cost-
effective means of sharing training costs among firms to over-
come disincentives to invest in training. She cites a number of
successful examples in various industries and geographical areas
to support her views.22

The DEOC developed the recommendations presented here from its
assessment of successful workforce development programs, Commit-
tee member experiences, and review of recent studies concerning
similar workforce issues. Further refinement and elaboration of the
Committee's vision will occur in the next report. The DEOC's
agenda for the remainder of the project is set out in the next section.
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Project Status and Schedule

Where We Are
The DEOC's goal is to address the seven project objectives described
in the Introduction, through three publications.

The DEOC's objectives include:

Assessing workforce IT training and educational
needs

Increasing and improving IT education, training, and
instruction

Expanding resources for employee training

Attracting and training women, minorities, and other
nontraditional groups to IT fields

Involving IT workers in teaching, mentoring, and
working with students in local school systems

Partnering among business, labor, education, and
community to address IT training and educational
needs

Removing barriers to IT jobs for members of
underrepresented groups, especially low income
and rural communities

The digital divide addressed in this report is one defined by the IT
skills gapbetween those who have the skills and those who do
notand the opportunity to gain the skills to successfully compete
for good jobs in the new economy. Many of those without the
needed skills also have been left behind in the informational digital
divide and thus must first become IT-literate.

23
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The DEOC's assessment of workforce IT training and educational
needs makes clear that the issue of the IT skills gap is multifaceted.
The DEOC has recognized that many, if not most, of the new
economy jobs have technology components. Therefore, there is a
broader need for IT literacy training, especially for workers who have
been in the workforce for some time. Younger workers, for the most
part, have the advantage of having become IT-literate through their
formal education, though they may not have learned all of the skills
they need. The last facet is that there are still many existing and
potential workers who need basic literacy training in reading, writing,
and math to successfully compete in the new economy.

The current system for adult training needs to be expanded and
improved to meet the training needs of the new economy. A lessening
training investment by companies and greater workforce mobility are
necessitating new approaches to training. For the stakeholders in
workforce development, the DEOC recommendations for improving
the lifelong learning system include: providing for permanency and
financial sustainability, using various adult training methods (includ-
ing e-learning), and analyzing training needs using skill standards,
both for individuals and for programs.

Because workers are taking more direct responsibility for their own
training, the DEOC recommends supporting workers with resources.
Examples of support could include direct payments for tuition and
indirect assistance through paid time-off programs.

There was virtual unanimity among the panelists at the DEOC's
Boston conference that a key ingredient of successful workforce
development projects is the development of partnerships. There is a

growing understanding that the skill level of the local workforce has
impact on the greater community. Thus business, labor, education,
government, and nonprofit institutions all have a stake in workforce
development. Beyond this, there are also potential cost advantages for
firms to collaborate in training efforts.



The Next Steps
The DEOC is examining issues of the IT workforce skills gap
through a series of committee meetings, regional conferences, and
publications. Between December 2001 and the conclusion of the
project in June 2002, the DEOC plans to hold four more committee
meetings, host two more regional conferences, and issue two more
reports.

Additional information about this research project and past and
upcoming activities is available at NPA's website (www.npal.org).

December 2001

The DEOC regional conference and committee meeting in Kansas
City, Missouri, in December 2001 will examine overcoming barriers
to recruiting and training members of nontraditional labor pools and
underrepresented communities for the IT workforce.

February 2002

The DEOC will hold a committee meeting to discuss the second
report's draft final findings and recommendations in preparation for
the third regional conference.

April 2002

The second DEOC report, to be published in April 2002, will
provide additional findings and recommendations. The report will
focus on issues and solutions for overcoming barriers to recruiting
and training members of nontraditional labor pools and
underrepresented communities to be participants in the new
economy. It will also present draft final DEOC findings and recom-
mendations for consideration at the final conference.

The final conference and a committee meeting are planned for April
2002 in San Francisco. They will provide a forum for the presenta-
tion and discussion of the DEOC's draft final recommendations.
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June 2002

The final committee meeting will be held in June prior to release of
the final recommendations. The third DEOC report with final
findings and recommendations, as well as best practices, will then be
issued.
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Boston Conference Summary

Crossing the Digital Divide to Digital
Economic OpportunityUpgrading Today's
Workers for Tomorrow's IT Work

June 27, 2001
Sheraton Boston Hotel
Boston, MA

Overview and Purpose
of the Project Conferences

The National Policy Association (NPA) will be presenting three
"Crossing the Digital Divide to Digital Economic Opportunity"
conferences as part of a research project that is examining workforce
development issues in the emerging "information society." The
conferences will assess the information technology (IT) skills gap and
training needed by workers to access and use technology to gain
better job opportunities. Efforts being made by businesses, unions,
educators, and governments to close this current gap and adequately
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prepare the workforce of tomorrow will also be highlighted.

The first conference, held in Boston on June 27, 2001, examined the
skills upgrading and training needed by existing workers, including
those currently in the IT workforce. The conference began with a
keynote address to set the stage for the day. Following the address,
four panel discussions examined different aspects of the problem and
presented examples of successful workforce development programs.

The next conference, to be held in Kansas City, MO, on December
12, will address accessing and training members of nontraditional
labor pools and underrepresented communities by examining the
barriers to good-paying IT jobs, ways to overcome such barriers, and
the skills and training needed. The final conference will be held in
San Francisco in April 2002 to present and discuss the project's
findings and recommendations.

Boston ConferenceJune 27, 2001

Keynote Address

Jonathon Levy, Vice President of e-Learning Programs at Harvard
Business School Publishing, began the Boston conference with a

provocative look into the future to see where we are
going with adult worker education. In his remarks,
entitled "Upgrading Today's Knowledge Workers to
Meet Tomorrow's Need for Knowledge Warriors," Dr.
Levy examined how, in the Information Age, educa-
tion has become a prime focus of the new employ-
ment relationship and how technology has created a
revolution in education. During this period of rapid
change, old models of education are being replaced
with new ones, such as e-learning. Technology has
enabled learning systems to provide learner-specific
content needed to reach specific competencies with-
out forcing learners to review material they already
know or do not need to know. Dr. Levy concluded
with his vision of an educational model that joins

corporate investment capital and education's intellectual capital in a
new jointly owned academy for the knowledge warrior of tomorrow.

Jonathon Levy, Vice President at
Harvard Business School
Publishing, presented the
keynote address.
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Panel #1:
"Upgrading Existing IT Worker Skills
Issues and Challenges"

The first panel explored the issues and challenges in upgrading the
skills of workers already in IT jobs.

Tracy Maynard, Human Resources Manager at RSA Security, Inc.,
related her company's views on skills development issues. RSA helps
organizations build secure, trusted foundations for e-business. An
important thing RSA has learned is that they have to train workers in
both technical and soft skills to be competitive. Ms. Maynard high-
lighted a list of training-related challenges being faced by high tech
companies like hers, including making training a part of the company
culture. RSA uses a combination of methods to train its workforce,
including: in-house and off-site training, tuition reimbursement
programs, and formal mentoring programs. The company has created

an employee development program called the LEADERS program to
help RSA workers develop skills in areas that will enable them to
advance in the company. Ms. Maynard emphasized that even in
periods of economic downturn, companies need to recognize the
value of training and continue to budget for it.

Thomas Hubbard, Vice
President for Technol-
ogy Development and
Analysis at the Massa-
chusetts Technology
Collaborative (MTC)
spoke more globally
about the Massachu-
setts workforce in the
new economy. Citing
MTC's Index of the
Massachusetts Innova-
tion Economy Report
that is issued to gauge
the health of the new
economy, he reported

Thomas Hubbard, Vice President for Technology Development and
Analysis, Massachusetts Technology Collaborative, speaks at the conference
panel on Upgrading Existing IT Worker Skills. Other panelists, from left,
are Jim Auerbach, NPA; Tracy Maynard, RSA Security; and Ralph Maly,

Communications Workers of America and DEOC member.

37'

31



32

John T Dunlop, former U.S. Secretary of
Labor and NPA Board Member, makes a
point at the conference.

that overall, the innovation economy continues
to remain strong and produce positive results for
the Commonwealth despite a skilled workforce
shortage. To deal with the shortage, he said the
report recommends certain actions that could be
taken to build the needed skills:

Raise student awareness of scientific, engineer-
ing, and IT careers.

Create closer relationships between universi-
ties and employers.

Train incumbent workers for skill upgrades.

Encourage the Commonwealth's college
graduates to work in-state.

Provide incentives for older workers to remain in the workforce.

Ralph Maly, Vice President for Communications & Technology,
Communications Workers of America (CWA) outlined CWA's re-
sponse to the challenge of providing its union workers with the right
skills to remain competitive in the 21st Century. One innovative
response has been the win-win partnership CWA and Cisco Systems
formed to develop the Workforce Transition Project. This is a state-
of-the-art training program designed to close the skills gap of CWA
members and transitioning military personnel to meet the workforce
needs of Cisco Systems. Under the joint effort, Cisco provides train-
ing and certification, and CWA recruits participants and offers job
placement. Two additional partners include the U.S. Department of
Labor (DOL), which helped expand the program to include military
personnel, and Stanly Community College, which provides the
infrastructure, educators, and accreditation.
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Panel #2:
"Programs to Upgrade
Existing IT Worker Skills"

The second set of panelists discussed examples of successful workforce
development projects involved with upgrading existing IT worker
skills.

Harneen Chernow, Education and Training Director at the Massa-
chusetts AFL-CIO, presented the Northeast H-1B Skills Training
Project, a business-labor partnership among the University of Massa-
chusetts Labor Extension, CWA, Massachusetts AFL-CIO, Lucent
Technologies, Ametek Aerospace, and Metro North WIB. The
project enables semi-skilled incumbent workers to obtain higher-level
skills and to move into unfilled higher skilled technology positions at
Lucent and Ametek. To address the skills shortage, a three-level "H-
1B Skills Ladder" has been developed for union members, with three
levels of training: Preparatory Skills Program (math, reading, writing,
study skills), Tester/Technician Training Program and Technician
Apprenticeship Program, and Computer/Electronics Associate De-
gree. A key element of the program is that the training is transferable.
This project is funded through a DOL H-1B grant with matching
contributions from Lucent and Ametek.

Karen Richards, Senior Associate Director for the Alliance for Em-
ployee Growth and Development, spoke about the Alliance Program.
This highly successful national labor-management training and
development effort began in 1986 and has served over 150,000
participants. The Alliance's mission is to support individual worker
efforts to develop career and personal growth and enhance employ-
ability through continuous learning. The program provides training
and educational opportunities to CWA and International Brother-
hood of Electrical Workers (IBEW) union employees at AT&T,
Avaya, and Lucent Technologies, all of which have joined together to
support the Alliance. Ms. Richards described it as a win-win program
for both unions and companies that is voluntary, provides for both
on- and off-time training, has union participation in training design
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and planning, and allows laid-off employees to participate. Resources
for the Alliance are funded through the collective bargaining agree-
ments.

Peg Ryan, Director of Entrepreneurial Training Services at the Com-
monwealth Corporation, was unable to attend. However, she submit-
ted materials to NPA regarding the Berkshire County Regional
Employment Board's (BCREB) H 1-B project.

Panel #3:
"Developing IT Skills in Other Workers
Issues and Challenges"

This panel assessed issues about upgrading skills in all adult workers
to enable them to fully participate in the new digital economy.

Dana Ansel, Research Director at the Massachusetts Institute for a
New Commonwealth (MassINC) elaborated on the findings from
MassINC's report, "New Skills for a New Economy." She raised three
key questions: 1) what are the 21st century skills needs, 2) how best
to improve the adult basic education (ABE) system, and 3) how best
to serve those who need to upgrade skills but are not candidates for
traditional ABE instruction. The problem identified in the report is
that 1.1 million Massachusetts workers are not prepared for the new
economy, with 17 percent needing language skills, 25 percent need-
ing an education credential, and 58 percent needing new literacy
skills. Ms. Ansel said that while the ABE system is meeting the
demand for language and education credentials, it is an overwhelmed
system much in need of improvement. To meet the new literacy
challenge, the report recommends expanding developmental educa-
tion through community colleges and employer partnerships. It
concludes that arriving at an integrated, lifelong adult learning system
will require involvement of government, business, labor, nonprofits,
and foundations.
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Joyce Malyn-Smith, Director of Health and Human Development
Programs for the Education Development Center (EDC) explained
EDC's integrated Pathway Pipeline Model of lifelong learning. EDC
is a leading nonprofit education and health organization. The model
is a response to the current disconnected and fragmented educational
system of learning that fails to meet the needs of the IT world. The
Pathway Model recognizes that there are basic, core IT skills that all
must learn to be IT-literate for living, learning, and working in all
fields. There are other higher level IT technical skills for IT-industry-
specific jobs for which specialized training is
needed (for example software engineer). Successful
implementation of the model for adult workers/
learners requires a system that recognizes issues
related to adult learning, such as fear of failure,
and that uses proper environments and training
methods to maximize adult learning,
such as learning by doing.

Nat LaCour, Executive Vice President for the
American Federation of Teachers (AFT) provided
his perspectives on upgrading workforce IT skills
by discussing AFT's efforts to improve the IT skills
of its 400-member national workforce. AFT has
established internal training and support programs
that include the use of release time and a computer technology center
to help AFT employees gain the skills they need to remain produc-
tive.

Nat LaCour, Executive Vice President
of the American Federation of Teachers
and DEOC Member, contributes to
the conference panel on Developing IT
Skills in Other Workers.
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Panel #4:
"Programs to Develop IT Skills
in Other Workers"

The final panel offered examples of successful workforce development
programs that provide adult workers with IT skills they need to
perform new economy jobs.

Carmon Cunningham, Vice President for Technology & Communica-
tions at Jobs for the Future showed how a business mission and a
social purpose have been brought together in a new national
workforce development venture called Origin, LLC. The venture's
objective is to train lower income workers for IT-related jobs that do
not require college degrees. Job commitments are secured up front
from partner companies, and training is then customized to meet the
needs of particular jobs. Origin has formed partnerships for training
client and business services to carry out the program. By leveraging
public sector funding, Origin is able to fulfill its business mission and
still meet its social purpose, which is to provide a quality workforce
development program at substantially lower cost than other commer-
cial providers. Origin is starting in seven cities but ultimately expects
to work with employers in 30 cities.

John M. Griffin Jr., Region I Director of the Bureau of Apprenticeship
Training, U.S. Department of Labor/Employment and Training

Administration, discussed the Federal Registered Apprenticeship
program as an example of a successful federal training effort. He
pointed out that despite a loss of jobs in the northeast, there has been
a growth in apprenticeship participation rates. The program is de-
signed to prepare workers for high skill jobs with good wages, includ-
ing high tech jobs. He described this on-the-job training approach as
an "earn while you learn" program. As is the case with other training
partnerships, the apprenticeship program benefits both the employee
and the employer. Employees benefit from a progressive wage scale,
skill portability, skill-specific training and a nationally recognized
credential. Employers benefit from rapid skills development, lowered
absenteeism, longer retention, and training flexibility.

42



Duncan Phillips, Business Workforce Director for the Workforce
Opportunity Council in New Hampshire explained that state's use of
grants and individual training accounts in its high tech workforce
development program. The goal is to foster a highly skilled and
flexible workforce and to help the underemployed develop skills that
lead to self-sufficiency. The program is doing so by using a technical
skills feeder system for high technology firms. The Council's program
features two approaches: 1) It awards $40,000 matching grants to
smaller companies to establish training programs to serve a group of
employees, and 2) the program also provides
$6,250 training accounts for use by individual
workers. The focus areas for the training are in
high tech IT, electrical and mechanical engineer-
ing, and precision manufacturing. Funding for this
effort is from the federal H-1B grant program.

Robert D. Ziegler, Secretary-Treasurer for the
United Food & Commercial Workers International
Union (UFCW), Local 832, elaborated on the
UFCW Training Centre in Winnipeg, Canada, a
union-sponsored training center that began in
1986. The center is funded by the Training Trust
Fund, which is primarily supported by worker
wages and through collective bargaining. A part-
nership of 55 companies, government, and colleges is

Panel moderator Paul Almeida,
President of the Department for
Professional Employees, AFL-CIO,
and DEOC member, introduces his
panelists.

involved with

the center. Training is provided in GED and foundation skills, as well
as basic computer skills and skills for specific occupations. Mr. Ziegler
cited a number of positive aspects about the center, including: worker
input into training planning, promotion of continuous learning,
higher employee participation and completion rates, and schedule
flexibility. The center also benefits smaller companies that cannot
afford to have in-house training programs. He also pointed out that
because the center is not highly dependent on government funding,
its programs and operation are less subject to changing government
budgets and policies.
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What Was Learned from the Conference?

As a result of the Boston conference, the DEOC has begun to under-
stand the issues related to training incumbent workers. Adult workers
who need to develop or upgrade their IT skills to compete success-
fully in the new economy do not necessarily have access to appropri-
ate lifelong learning systems. Many workers need fundamental
knowledge and skills before they can begin developing IT skills.
Successful workforce development efforts tend to occur when all of
the stakeholders in the process (government, labor, business, educa-
tion, and community) work together in partnership. Success is also
achieved when programs exhibit the following elements:

Address fundamentals as well as core and higher level IT skills.

Use recognized skill standards to assess training needs.

Are permanent and financially sustainable.

Use various training methodologies geared to adults.

Are user-friendly and flexible for the worker.
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National Policy Association

The National Policy Association was founded in 1934 by distin-
guished business and labor leaders who believed that the private
sector should actively participate in the formulation of public policy.
Since that time, NPA has been one of the nation's leading nonparti-
san, nonprofit organizations promoting informed dialogue and
independent research on critical economic and social problems facing
the United States. NPA brings together influential business, labor,
agricultural, and academic leaders to seek common ground on effec-
tive and innovative strategies that address issues vital to the prosperity
of America. Through its committees, seminars, and conferences, NPA
provides a broad-based arena for differing viewpoints and new in-
sights on issues of national and international importance.

NPA-sponsored research and publications address fundamental
questions related to strengthening U.S. competitiveness and produc-
tivity in a context of justice, equity, and basic human values as well as
issues related to globalization and governance in an increasingly
interdependent world. For more information, visit www.npal.org.

39



Members of the Digital Economic
Opportunity Committee

RALPH P. CRAVISO
Co-Chair
Vice President, Workforce Effectiveness, Lucent Technologies

JACK GOLODNER
Co-Chair
President Emeritus, Department for Professional Employees, AFL-CIO

PAUL E. ALMEIDA
President, Department for Professional Employees, AFL-CIO

DOUGLAS J. BAKER
Union Relations, General Electric Company

HAROLD A. FORMAN
Director, Research Office, Field Services Department

United Food and Commercial Workers International Union

SHERMAN J. GLASS JR.
General Manager, Corporate Planning
EoconMobil Corporation

RACHEL HENDRICKSON
Office of Higher Education, National Education Association

LINCOLN HOEWING
Assistant Vice President for Issues and Internet Policy

Verizon Communications, Inc.

NAT HOPKINS
Director, Center for Applied Technology, Graduate School, USDA

ROBERTS T. JONES
President and CEO, National Alliance of Business

41

4S 1



42

GREG JUNEMANN
President

International Federation of Professional and Technical Engineers

ROGER H. D. LACEY
Staff Vice President of E-Business and Corporate Planning and Strategy, 3M

NAT LACOUR
Executive Vice President, American Federation of Teachers

RALPH V. MALY JR.
Vice President for Communications and Technology
Communications Workers of America

MONA MANGAN
Executive Director, Writers Guild of America, East, Inc.

ROCKY SORRELL
General Counsel, Montgomery College (Maryland)

Advisors to the Committee:

LYNN L. BORKON
Government Relations Associate
American Society for Training and Development

MARK R. DRABENSTOTT
Vice President and Director
The Center for the Study of Rural America
Federal Reserve Bank of Kansas City

CYNTHIA PANTAZIS
Director of Policy and Public Leadership
American Society for Training and Development

NPA Staff:

JAMES A. AUERBACH
Senior Vice President
Project Design and Oversight

ROBERT B. WARNER
Director, Digital Economic Opportunity Committee
Project Director

442



NPA Officers and Board of Trustees

MOEEN A. QURESHI
Chair;
Chairman, Emerging Markets Partnership

BARBARA J. EASTERLING
Vice Chair;

Secretary-Treasurer, Communications Workers of America

ANTHONY C. E. QUAINTON
President and Chief Executive Officer, National Policy Association

DAVID A. BAKER
Vice President, Government and Environmental Affairs
Newmont Mining Corporation

J. P. BOLDUC
Chairman and Chief Executive Officer, JPB Enterprises, Inc.

FRANK C. CARLUCCI
Chairman, The Carlyle Group

RAYMOND M. CESCA
President and Chief Executive Officer, GAEA

LYNN M. DAFT
Executive Vice President, PROMAR International, Inc.

THOMAS R. DONAHUE
Senior Fellow, Work in America Institute

MARK R. DRABENSTOTT
Vice President and Director
The Center for the Study of Rural America
Federal Reserve Bank of Kansas City

410

43



44

JOHN T. DUNLOP
Lamont University, Professor Emeritus
Economics Department, Harvard University

WILLIAM D. EBERLE
Chairman, The Manchester Group

ROBERT A. GEORGINE
Chairman, President, and CEO, ULLICO Inc.

SHERMAN J. GLASS JR.
General Manager, Corporate Planning
ExxonMobil Corporation

DALE E. HATHAWAY
Director and Senior Fellow
National Center for Food and Agricultural Policy

RODERICK M. HILLS
Chairman, Hills Enterprises, Ltd.

HAROLD R. HISER JR.
Executive Vice President-Finance (Retired)

Schering-Plough Corporation

CHARLES S. JOHNSON
Executive Vice President (Retired), Dupont

L. OAKLEY JOHNSON
Senior Vice President, Corporate Affairs
American International Group, Inc.

L. CRAIG JOHNSTONE
Chairman, Center for Corporate Citizenship
U.S. Chamber of Commerce

M. FAROOQ KATHWARI
Chairman, President, and Chief Executive Officer
Ethan Allen Inc.

DEAN KLECKNER
Former President, American Farm Bureau Federation

THOMAS KOCHAN
Sloan School of Management
Massachusetts Institute of Technology

49



PETER F. KROGH
Dean Emeritus and Distinguished Professor of International Affairs
Edmund A. Walsh School of Foreign Service, Georgetown University

ROGER M. KUBARYCH
Senior Economic Advisor, HVB Americas, Inc.

MALCOLM R. LOVELL JR.
Executive-in-Residence, School of Business and Public Administration
The George Washington University

ALAN S. MacDONALD
Vice Chairman, Citibank, N.A.

EDWARD E. MADDEN
Vice Chairman, Fidelity Investments

JAY MAZUR
President, UNITE!

ROBERT B. McKERSIE
Sloan Fellows Professor of Management (Emeritus)

Sloan School of Management, Massachusetts Institute of Technology

MILTON D. MORRIS
President, Creative Futures International

HECTOR J. MOTRONI
Corporate Senior Vice President and Chief Staff Officer
Xerox Corporation

RUDOLPH A. OSWALD
Economist in Residence
AFL-CIO George Meany Center for Labor Studies

BONNIE E. RAQUET
Corporate Vice President, Public Affairs, Cargill, Inc.

PETER G. RESTLER
Partner, CAI Advisors & Co.

RICHARD J. SCHMEELK
Chairman, CAI Advisors & Co.

JACK SHEINKMAN
Vice-Chairman of the Board, Amalgamated Bank of New York

45



46

BRIAN E. STERN
President, Xerox Technology Enterprises, Xerox Corporation

JOHN J. SWEENEY
President, AFL-CIO

THOMAS J. TAUKE
Senior Vice President, Public Policy and External Affairs

Verizon Communications, Inc.

ALEXANDER B. TROWBRIDGE
President,Trowbridge Partners, Inc.

CLIFTON R. WHARTON JR.
Former Chairman and Chief Executive Officer, TIAA-CREF

Honorary Trustee

CHARLES McC. MATHIAS
Former U.S. Senator

o.`



Selected NPA Publications

Income, Socioeconomic Status, and Health: Exploring
the Relationships, ed. James A. Auerbach and Barbara Kivimae
Krimgold (NPA/Academy for Health Services Research and Health
Policy, 2000, $20.00), NPA #299.

Improving Health: It Doesn't Take a Revolution, ed. James
A. Auerbach, Barbara Kivimae Krimgold, and Bonnie Lefkowitz
(NPA/Academy for Health Services Research and Health Policy,
2001, $10.00), NPA #298.

New Directions: African Americans in a Diversifying
Nation, ed. James S. Jackson (308 pp, 2000, $24.95), NPA #297.

Employment Practices and Business Strategy, ed. Peter
Cappelli. Commissioned by the Committee on New American
Realities (NAR), available from Oxford University Press and from
NPA (240 pp, 1999, $29.95).

How Public Education Must Respond to Meet the Chal-
lenges of a Global Society, by Donald P. Nielson (24 pp, 1998,
$5.00), NPA #292.

Through a Glass Darkly: Building the New Workplace for
the 21st Century, ed. James A. Auerbach (148 pp, 1998, $15.00),
NPA #289.

The Inequality Paradox: Growth of Income Disparity, ed.

James A. Auerbach and Richard S. Belous (276 pp, 1998, $19.95),
NPA #288.

When Earnings Diverge: Causes, Consequences, and
Cures for the New Inequality in the U.S., by Richard B.
Freeman (80 pp, 1997, $12.00), NPA #284.

47



48

Change at Work, ed. Peter Cappelli. An NAR Committee-com-
missioned study available from Oxford University Press (288 pp,

1997, $27.00).

A Synopsis of Change at Work (40 pp, 1997, $8.00), NPA
#283.

Aging and Competition: Rebuilding the U.S. Workforce,
ed. James A. Auerbach and Joyce C. Welsh, with an Introduction by
Robert B. Reich (280 pp, 1994, $17.50), NPA #273.

NPA is a nonprofit organization under section 501(c)(3) of the
Internal Revenue Code.

To order NPA publications and to find out about NPA's Membership
Program, visit NPA's Web site, www.npal.org or contact:

National Policy Association
1424 16th Street, N.W., Suite 700
Washington, D.C. 20036-2229
Tel (202) 265-7685 Fax (202) 797-5516
npa@npal.org

53



BUILDING A DIGITAL
WORKFORCE

Part 1: Raising Technological Skills

Issued by the
National Policy Association

Digital Economic Opportunity Committee

NPA Report #303
Price $10.00

Adir"/Irk,

111174/
Policy solutions for the 21st century

1424 16th Street, N.W.
Suite 700

Washington, D.C. 20036-2229
Tel (202) 265-7685
Fax (202) 797-5516

npa@npal.org
wwvv.npal.org

This report was financed in part by a $125,000 grant
from the Federal Mediation and Conciliation Service

ISBN 0-89068- 58-9

111
9 780890 681589

51000>

5 4



U.S. Department of Education
Office of Educational Research and Improvement (OERI)

National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE
(Specific Document)

I. DOCUMENT IDENTIFICATION:

O y fe5

ERIC
/79

Title:

Author(s):

AO I A afr' 'CL i orri:As/A)6'
/

. ffee/dio 1)A/is/kr, A ICOa CO

Corporate Source:

AjA-77)NA,L./CY krOCM774/0

LS
iv/,,a

Publication Date:

No VOMPA

II. REPRODUCTION RELEASE:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the

monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,

and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if

reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom

of the page.

The sample sticker shown below will be
affixed to all Level 1 documents

1

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS :IATERIAL HAS

BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 1

Check here for Level 1 release, permitting reproduction
and dissemination in microfiche or other ERIC archival

media (e.g., electronic) and paper =Pt,.

Sign
here,-1
pleas

The sample sticker shown below will be
affixed to all Level 2A documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE, AND IN ELECTRONIC MEDIA
FOR ERIC COLLECTION SUBSCRIBERS ONLY,

HAS BEEN GRANTED BY

2A

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 2A

Check here for Level 2A release. permitting reproduction
and dissemination in microfiche and In electronic media

for ERIC archival collection subscribers only

The sample slicker shown below will be
affixed to all Level 2B documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE ONLY HAS BEEN GRANTED BY

fiQ

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

2B
Level 28

Check here for Level 28 release. permitting
reproduction and disseminadon In microfiche only

Documents will be processed as Indicated provided reproduction quality permits.
If permission to reproduce is granted. but no box Is checked. documents will be processed at Level 1.

I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document

as indicated above. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and its system

contractors requires permission from the copyright holder. Exception is made for non-profit reproduction by libraries and other service agencies

to satisfy information needs of educators in response to discrete inquiries.

S ,, Printed NemetPosit :

.5-k- Ai a V

E -MAL!
Oats:

(over)



III. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE):
If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, pleaseprovide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly
available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are significantly more
stringent for documents that cannot be made available through EDRS.)

Publisher/Distributor.

Address':

Price:

IV. REFERRAL OF ERIC TO COPYRIGHTIREPRODUCTION RIGHTS HOLDER:
If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name andaddress:

Name:

Address:

V. WHERE TO SEND THIS FORM:

Send this form to the following ERIC Clearinghouse: Cheryl Grossman
Processing Coordinator

ERIC Clearinghouse on Adult, Career, and Vocational Education
Center on Education and Training for Employment

1900 Kenny Road
Columbus, OH 43210-1090

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document beingcontributed) to:

=F-088 (Rev. 9/97)


